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[Bft] [PURPOSE] 

WLffi&i&Uffi&MM^, Lfr The purification method with which 

^S^#ttW^|J£-ctSffi®i& charge-transport material can be 

£fi#ti~<5o mass-produced and it can moreover be 

satisfied of an electrical property is provided. 

imtft] [CONSTITUTION] 

M^^Mffl^ftifc^MffiW^ The purification method of the charge-transport 

W^Xli^(DWMfc^W l %tM$ J material for electrophotographic photoreceptors 

!^^^:?£ i l4S±i: characterized by the above-mentioned which 

^Hk^t^t^^WLt^t^M^ melts the charge-transport material for 

^M^^yti^^M^f^i^U^^ electrophotographic photoreceptors, or its raw 

)W$gifeo material into the organic solvent, and contacts 

this solution with an activated clay. 

imm^mm] [claims] 

[f»*«l] [CLAIM 1] 

M^^M$$ftl$!®(VM$s$m A purification method of the charge-transport 

^U^Xli^tDWM&^^^M material for electrophotographic 

^Idi^fl?^-^ f^^&'^'&S photoreceptors, in which the charge-transport 

±b^fik£ J &Z>Zb$:¥fWLt*tZ) material for electrophotographic photoreceptors 

M^^M^^t^ti^^M^f^i^U or its raw material is melted into the organic 

ffl(D%nMfeo solvent, and this solution is contacted with an 

activated clay. 
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[tmm] [CLAIM 2] 

fflt^3®llEtt^j§^SrH^S A purification method of the charge-transport 

fefitb&l&ZitZZ.b&lftWlb't material for electrophotographic 

5fE^ ^*JS^ft#fflfE#$sui£ photoreceptors, in which the solution of Claim 1 

W*=f£>ftMi£o is further contacted with activated carbon. 

[mWom'MteUW] [DETAILED DESCRIPTION of the 

INVENTION] 



[0001] [0001] 

[MM±OfflMft&] [INDUSTRIAL APPLICATION] 

^3 fjfi, fltT-^K^S^ftWft This invention relates to the method of purifying 

ffilSJ3l#^(WTrCTMj£ll&ift; the charge-transport material ("CTM" being 

Xlt^VtffM&ffiMir&jj called roughly below) of an electrophotographic 

?!£^[lfIlh'M>t9"Cfo'5o sensitive body, or its raw material. 

[0002] [0002] 

['&&<D&ffikmWftM®:V£yb [PRIOR ART and PROBLEM to be solved] 

i~&WkM] High purity is required, that is, when using as an 

CTMirLTffiV^-S^SffifijV^ electrophotographic sensitive body, various 

J^H^^tiS, i'&t^flT-^ 1 capability is required of the matter used as 

n&ytftbLxm^sm&n* ctm. 

<DfeW, : frM$<.&friZ)A*, ii?S?\ M However, the capability could not usually be 

3iUt*£©i|il§8i&"Cf±£< J &£> filled with the manufactured crude material at 

ttffi&3Efc-t-::fc#fcfcl*1" x ffiM all, but the purification process was 

Il^^it'fcofc, ^(htzJb, indispensable. 

OWtffllz£&MMflc& Therefore, suspension washing by various 

3Ui#|l, jJy&^fcX.tyffiMJt solvent or the sublimation, the column, etc. 

ffotftfco Vb*L>Z.tih(Dj5feX have purified conventionally. 

fiflHSiRa(8* s iSv\ XiiliW However, by these methods, a purification yield 

\z.tt.&YEfo\z.MM>ftfo v )WL&i\L is low, or there was a difficulty on operation 

fcttM* fflMftfootc,, industrially and there were various problems in 

tib<Dfi$;X*W}ffliI&£>^<Dtf'&b mass producing. 
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Even if a high purity was further obtained by 
these methods, the electrical property required 
as electrophotography often had the case of 
being unable to be satisfied. 
Furthermore, also in the activated carbon 
treatment used well because of decoloring and 
deodorizing, there is an effect in decoloring of a 
crude material. 

However, it was not only fully able to purify 
satisfying an electrical property. 
Then, it could respond to mass production as an 
object for electrophotography, and, also 
efficiently, development of a satisfactory 
purification method was desired strongly. 



[0003] 



[0003] 



[MEANS to solve the Problem] 

The present inventors was the approach of the 
ability to fertilize CTM, took lessons from the 
method for an electrical property to be 
satisfying, and examined repeatedly earnestly. 
As a result, it finds out showing the electrical 
property excellent in treating by an activated 
clay, after dissolving crude CTMM to the 
suitable organic solvent, this invention was 
reached. 

Moreover, using activated carbon treatment 
together to the treatment also discovered the 
desirable thing. 



[0004] 



[0004] 

That is, the summary of this invention melts the 
charge-transport material for 

electrophotographic sensitive bodies, or its raw 
material ("CTM" etc. is called roughly hereafter) 
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S^ffiSrSi* & ±t^«!$*Sr into the organic solvent. 

k&ffiWtb1~Z>ffi1&fe\z.%f1rZ) 0 This solution is contacted with an activated clay. 

UT.^^fi&UMz.MW't&o It consists in the purification method 

fcftWlzfQ^hti2>%ti&&#ttt characterized by the above-mentioned. 

CTM^^^t^h^^htHfW Hereafter, this invention is demonstrated in 

izMm*ft<.mz-\*$ifcfrm detail. 

TVi^— ;nj*7vH§^ if the organic solvent used for this invention 

x-r/i^S, 7/>ftKS^ dissolves CTM etc., there is no limit in 

^1?^T5>\ ^rlf^— hv{k particular, for example, hydrocarbons, alcohol, 

*B^Hk'^v / f > y\ } cM< ester, ether, aldehydes, ketones, an aromatic 

5KHl 7/i/ ;3 r/W^ :3 rv'Kil amine, a nitroaromatic, aromatic halide, acid 

N — T/^/^y^^J^M, — hV/^ amides, alkyl sulfoxides, N- alkyl lactam, 

I1L 7?hl/M^^~ftii>$.ffl "I nitriles, and lactones can use all. 

[0005] [0005] 

^Wt^M^^ffiikfefaM^MtK The amount of the organic solvent used can be 

#$L<fiCTM^K:*t chosen as desired. 

L2~30^i©ffiffl"C&5 o However, preferably it is the two to 30 time 

MSfiiI^20-200°C, £F£ range of amount to CTM etc. 

L<(i20~60 ( C»ffiia"efeS o Moreover, treatment temperature is usually 20 - 

^PJ^cfc<9ttgM#3CTM^ 200 degrees C, preferably it is the range of 20 - 

^LTfi, l^^ii^fi^TfeS 60 degrees C. 

M^2k3\\k4k'u%)ts<kl$* E?L As CTM which can be purified by this invention, 

<Dffi&fei$T?fo&Wi^& J *%kik the electron-withdrawing compound which is an 

&%&X$iz.^tib<D&$ l J??^fc electronic transportation support, the electron 

^fbti&o donating compounds which are the 

transportation supports of a positive hole, and 
these synthetic raw materials are mentioned. 

[0006] [0006] 

fll^®3itt^'a ^<tLTfi, i?7 As an electron-withdrawing compound, 

^.J^i-Jl/^ ^-yh^-y>, T>hy aromatic carbonyl compounds, such as a 

y J^ir^J l^ro^? di-phenoquinone, a naphthoquinone, an 

tbti&o anthraquinone, and fluorenone, are mentioned. 

fltT-tt-^ttfb -a ^^LTfi.^ 4ir As an electron donating compound, a 
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compound with low ionization potential is 
desirable, the compound which has an in the 
molecule one or more nitrogen atom in 
particular is suitable. 

As a form of a nitrogen atom, it is the amino 
group and heterocyclic compound which were 
replaced by aromatic rings, such as a 
diethylamino group and a diphenyl amino 
group, or a displacement hydrazone compound 
and a hydrazine compound are desirable. 



[0007] 



[0007] 

As a heterocyclic example, carbazole, indole, a 
pyrazole, a pyrazoline, an oxazole, a pyrrole, 
oxadiazole, a thiazole, piperazine, etc. are 
mentioned. 

The electron donating compound which 
contains a nitrogen atom in the molecule in 
particular among such charge-transport 
material is desirable. 



[0008] 



[0008] 



mi) 

•#MBg56- 123544 
BS54-150128 
•#£Bg52-4188 
4>Bg58-32372 
•#^BS45-555 
<KfMBS58- 19.8043 
•#^Bg55-42380 
H¥ 2-190864 



[TABLE 1] 

The compound of a description is mentioned to 
each gazette of the following patents as these 
examples. 

* Unexamined-Japanese-Patent Showa 
54-150128* Unexamined-Japanese-Patent No. 
54-150128 

* Patent Publication Showa 58-32372* 
Japanese Patent Publication No. 58-32372 

* Patent Publication Showa 58-198043* 
Unexamined-Japanese-Patent No. 58-198043 

* Patent Publication Showa 2-190864* 
Unexamined-Japanese Patent 2-1 90864 
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[0009] 



[0009] 

As the method of making it contact CTM etc. 
with an activated clay (it also being called active 
clay treatment below) 

Rough CTM etc. is dissolved to the organic 
solvent and an activated clay is added into this 
solution, it filters, after suitable carrying out time 
(normal 10-minute-2 hours) churning (it is 
possible by the case immerse), a poor solvent is 
added to a filtrate, crystallization is separated by 
filtration, or it concentrates, the dryness of the 
filtrate is carried out, and Purification CTMM 
etc. is obtained. 

This method is mentioned as one method. 
In addition, the treatment in this case may be 
able to attain the objective in one time. 
However, it is more effective to repeat twice or 
more by a small amount of clay rather than can 
attain the objective by repeating the same 
operation twice or more when inadequate, and 
to carry out once using a lot of activated claies. 



[0010] 

\mt£?(Dmm$)XM, &$. 



[0010] 

As methods other than the above, the column is 
filled with the activated clay and . organic 
solvents, such as rough CTM, are passed here, 
it is also possible to treat a treating liquid like 
the above-mentioned method, and to obtain 
Purification CTMM, and it can be chosen 
according to the objective. 
Furthermore, as activated carbon treatment and 
the method of contacting, activated carbon is 
added to solutions, such as CTM, instead of an 
activated clay, and treatment similar to active 
clay treatment is performed. 
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Ll\, i*L ^ttj^i?£'tt&±S:|p| As for activated carbon treatment and active 
B^-^^^^^S^tliV^ clay treatment, it is effective to carry out 

alternately. 

It is desirable. 

In addition, it is also well to contact activated 
carbon and an activated clay with a solution 
simultaneously. 

[0011] [0011] 

Sttfi±te#t-1!T^^'I4CT In particular an activated clay has an effect in 

M<Dffif&\z%}%:ffifoZ>ffi^ ^(DM purification of electron donating CTM. 

StLTte, Stt&±f3:— IxWt- However, as the reason, since an activated clay 

ittfef ^fpfcfef f generally contains the acid, it mentions that it is 

Wj:¥<D^^i&^%k4k'ci%i&$£ easy to absorb the impurity derived from 

<D^^^£®3tL^1~l^^fo electron donating compounds, such as an 

tfbti^ &hi^tibOsF$&$}$: aromatic amine, those impurities are further 

{t^m^it^, ML^1"< changed chemically. 

^&?)}W:hfo&t^7Lb%i ; 5o It is thought that there is an effect which make it 

easy to absorb. 

[0012] [0012] 

[38 W [ADVANTAGE of the Invention] 

^±P3£L/c#n<, ^^KfiUrF- As explained in full detail above, this invention 

^X^Tfefr^fflV^CTM^^rft provides the method of purifying CTM used for 

M1~5#fe£SW1~S&<7)f & an electrophotographic sensitive body. 

^ ^Ctitc^M?J}^fi v &bti& Since the outstanding purification effect is 

(DX^^^M^kyt&bLXWffi acquired, a capability very favorable as an 

U:&&ftf£liEy6 s l?^t!fc&<#£> electrophotographic sensitive body is obtained 

tbSo X&f^3& s 1BS^&©"CIii with sufficient reproducibility. 

^W^X^W^^hW^^bX^M Moreover, since operation is simple, it is very 

"Cfc5 0 advantageous also to manufacture by an 

industrial scale. 

[0013] [0013] 
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mmm) [examples] 

J^TII^W^J^^^^^rin^ An Example still more specifically demonstrates 

M:fc&)^WtW-fZ)tf\ this invention below. 

i§£|g;t&V>PJI , 9J^T<£> However, this invention is not limited by the 

MM$\lz.£^XWi'n£&tiZ)ii(DX* following Examples unless the summary is 

fiftv\, exceeded. 



[0014] 

mmmi 

1 - kV^^> ->7^ft 

-n, N-i^y^/WT/yU 

58^100gSr60 < C'Ch/^^200 

3oftm* 60°c-ejf#£-£/c o m 

Og^P^T60 t C-C305}-^jt#^ 
fc 0 i£tK9y>'ft£-tl70g|5<bT 



[0014] 

Example 1 

100g of 1-pyrene carboxy aldehyde -N,N- 
diphenyl hydrazone crude substances which 
condensed 1-pyrene carboxy aldehyde and the 
N,N-di phenyl hydrazine and which are a 
hydrazone compound is melted in toluene 200 
ml at 60 degrees C. 

3g of activated carbon was added and it was 
made to stir at 60 degrees C for 30 minutes. 
A treating liquid is filtered, 10g of activated 
claies was added to the filtrate, and at 60 
degrees C, it was made to stir for 30 minutes 
and filtered. 

Methanol is added to this activated carbon and 
the post-processing liquid which further 
repeated active clay treatment once, 
crystallization was precipitated, it filtered and 
dried and 85g of refined materials of the 
above-mentioned hydrazone compound was 
obtained. 

Polycarbonate resin shown to this hydrazone 
compound 70 section and following 



[0015] 



[0015] 

[FORMULA 1] 
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CH 3 




CH 3 




CH 3 



[0016] 



[0016] 



100gG&r:rh7fcKp:7:7>900pr|5 It applies and dries on the charge generating 

l^fi?LT#fcl£ ; fr8££ , ^T<£> layer which prepared as follows the applied 

£?^LXMMLtcMffi$££.M<n liquid which melted in 900 parts of 

±^1^, SSjftU SIJ¥l7 u m tetrahydrofuran and obtained 100 parts of this, 

^fil##l!jjf £r^£5c£-frfc 0 T the charge transferring layer with a film 

tiW^.^,X^t>^ti?)i"7^^M thickness of 1 7 micrometer was formed. 

^t\f^T~/MP^l. 0^t^V\f=- 1.0 parts of naphthalic-acid group bisazo 

)\^~f s f-y — (flEM-fc ¥H pigments and 0.5 parts of polyvinyl butyral 

OHOtttik i&nn^^ytf— ivy* "J- (Denki-Kagaku-Kogyo company make, 

y—jvt 6000)0. 5§|S2r30g|$<£> brand-name polyvinyl butyral #6000) which are 

4 — ^h^v' — 4 — ff-fr^l/PS expressed with following Structural formula 

y-2( = l§Hkf$($i)$i:W *P About this, dispersed-particle-ized treatment 

^.ftWcffl&^ik&Mtrffvlto was performed in,4-methoxy- 4-methyl 



pentanone -2 (made by Mitsubishi Chemical 
Corp.) of 30 parts. 



[0017] 



[0017] 



[FORMULA 2] 
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[0018] [0018] 

^.(DftWW&lOO n m<D)HJ¥<7) This dispersion was dried on the aluminum 

tfy^^^rjvyjjVMZ-Mfm^fo vapor deposition layer which the polyester film 

/tT/v$^^ji^±^^;^LTffl; with a film thickness of 100 micrometer 

^f^±M^:Mf^Ltc 0 Z(DXoKL vapor-deposited, and the charge generating 

xm^2mfrht£Z>m%m*^^r layer was formed. 

Sft^^X^^fl^^oV^T^S Thus, it was 0.75 lux*sex when sensitivity, i.e., 

^?£t)h^r^Mftik%M'xzL<tck half exposure, was measured about the 

^50. 75 lux-sex'CfcofCo t£ electrophotographic sensitive body which has 

fc\ ±fSi£tt^ SttS±^S the photosensitive layer which is made of two 

£10?T -itcWi&^^UMytM obtained layers. 

fi3. 25 lux*sec~Cfoo/c 0 ¥ In addition, the half exposure at the time of 

j^ftTfciite^T ^ $kJtf$&$nWi performing the above-mentioned activated 

"C — 4. 8kV<Z):3P^#tii;(d < fc9 carbon and active clay treatment once was 3.25 

&n$&.fc\<^s&yt<nytx* iux*sec. 

if )tU ^EflE{£^500V^b25 Half exposure charges a light-sensitive body by 

0V£~C^;g1~<5<£> l^ir&MJt a -4.8kV corona discharge first in a dark place. 

S^ffliJSI'S-iri-ctD^ftfco Subsequently, it exposes with the light of white 

light, it calculated by measuring the exposure 
taken for surface potential to attenuate from 
500V to 250V. 

[0019] [0019] 

it^#!ll Comparative Example 1 

^K^l"CfflV^/cffiMtKyy> It was 15.3 lux*sec when sensitivity, i.e., half 

it^^OiX^lc^Muh^h^^^ exposure, was measured about the 

J— /^H 0 Blrt5I electrophotographic sensitive body which has 

££2[Il|^DMLTWKLfcfcK:7 the photosensitive layer which is made of two 

yV^^#5^V^THte^Jli[Rl layers like Example 1 using the hydrazone 

Wi^2Mt^hfl^^%M^c^^T^ compound which repeated twice and was 

%^^%^%Wfcr>\^X^£^ purified in crystallizing a crude material with the 
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ftfrh^^Mytlk&M'tfil'tct^ methanol after melting in toluene instead of the 
515.3 lux'sec^fco/co -h purification hydrazone compound used in 
lBtf>a?K ^fvv^^^l^ Example 1. 

/i/^S£p|a£^/ct^}i& As above-mentioned, that which only melted in 
14^^14 6±£{£ffiL/e:t> <£> f£ toluene and was recrystallized with methanol 
it^^S^^F&f. fett^ ?S has unsatisfactory sensitivity compared with 
f£ fi±;6^M^;^}-^#<^-^ what used activated carbon and an activated 
LTi^^fi^ fi~Cfc£ 0 clay, and it is clear that activated carbon and an 

activated clay contribute to the purification 

effect greatly. 

[0020] [0020] 

tt;4SH5!l2 Comparative Example 2 

H^^i|l"CffiV^/cffiKtKyyV 100g of crude materials is melted in toluene 200 

{k&^<DiX$\z.U$lwl00g$:6 ml at 60 degrees C instead of the purification 

0°C"Ch/v^^200mlic:^^$ hydrazone compound used in Example 1. 

-£\ ¥£&lk3g$:1}\}Z-30ftFv\, 6 3g of activated carbon is added and it is made 

0°C-?}I^£-t[:, ^SiKSritiaL to stir at 60 degrees C for 30 minutes. 

ft 0 -^S^^40^t9igLfe^ The treating liquid was filtered. 

%±W$i\^^ J~ j^&Mtl, *MM It was 17.4 lux*sec when sensitivity, i.e., half 

#iJl<HR]$l ^IfTllfciStK exposure, was measured about the 

^yVfb^^^fflv^T^ife^Il^ electrophotographic sensitive body which has 

^IWil^M^h^^t^ti^^^'t' the light-sensitive body which is made of two 

5ftT*^K^)t#^ol^TiSli; layers like Example 1 using the purification 

^^It)£il£$^L/c hydrazone compound which added methanol to 

bZLh^ 17. 4 lux*sec~Cfco the post-processing liquid which repeated this 

tz 0 iffi^il 1 ^ 7?H4&±£:#fffl operation 4 times, and was obtained by the 

ffiMkyftabtiX^Zfefe operation similar to Example 1. 

i%<DfyXfoMl,tch<DtZl@i%k& As above-mentioned, what was treated only by 

±&&rRil,tch<D\z.lk'<$kJ£ffi the activated carbon which does not use an 

Sttfi±W^J^:(iKl : activated clay together but is known 

~Cfo5 0 conventionally has unsatisfactory sensitivity 

compared with what used the activated clay 
together, and the effect of an activated clay is 
remarkable. 
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[0021] [0021] 

HKS0!|2 ' Example 2 

hVy^^^T^yitu- It purified in the column which used toluene for 

7s— (N, N — i/73L^-jV) —-<l/ the solvent for the bis- (N.IM-diphenyl)-benzyl 

^j^&h^^y&^M^ ether which is a triphenylamine compound, and 

Rh^X-yyjJ^/i'&isfckLtcjjy made the silica gel the support. 

A-CHULfco ^^^ti%20{% Subsequently, this is melted in amount of 

M<D/^^^T/^^rby\^M methyl ethyl ketone 20 times, amount of an 

U 0. lfffi(7)?S'|4S±^P^2 activated clay is added 0.1 times, and it filters 

5~30°C-C30^JtM, after 30-minute churning at 25 - 30 degrees C, it 

U Mtifr&MWis ^SLTftMnq concentrated, the dryness of the filtrate was 

£#fc 0 tMbVy^^^TV^it-u carried out, and the refined material was 

ffi&MMWlX*R^iZKF7'/>' obtained. 

it^^XDiX^l^^^MMltWl It was 0.83 lux*sec, when this triphenylamine 

#l£^3fc#£^J$L¥^j83tei compound was used instead of the hydrazone 

&Ufel<tctZ'DO. 83 lux -sec compound used in Example 1, the 

"Cfcofco light-sensitive body was formed like Example 1 

and half exposure was measured. 

[0022] [0022] 

Jfclfc0!l3 Comparative Example 3 

MMM2X^^fc^^^±^Mb It was 9.7 lux*sec when a light-sensitive body 

^^/VTVsfc^^cDiXty^^ and nothing half exposure were measured for 

^)1d^jV^^^tl,tz.t}yJ^Wi the triphenylamine compound which purified the 

<DfyX%nMLtcbV7^^^T^y' silica gel only by the column purification made 

ik&^%%1fa&\2hW\W>\^% into the support instead of the active 

t$tf£L¥^M%ik&MJ£L>tcb clay-refining triphenylamine compound used in 

Z^>, 9. 7 lux-sec^rfoo/Co ± Example 2 like Example 2. 

feoii^ JjyJ^Wk^tdk^&ffi Sensitivity is greatly improved by treating by an 

f£ £±^^3^5^<ti?^Ste activated clay what carried out column 

^:#<fn]±L^ CTM(D%nM^?£ purification as above-mentioned, the activated 

tt^te^t-W^-efcSo W clay is very effective in purification of CTM. 

iKDil^ CTM^r?SttS±"^M It is admitted that it is very effective for 

ai~SrtfiCTM(Dffiii(i^^ purification of CTM to treat CTM by an activated 

\z 9j) ^ -e h 5 Z t & W* b fi clay as mentioned above. 

5 0 &3o, Z(D%±fel(tM$:P>CT In addition, this place method is very effective in 
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M&3fcffi#>TW2&"Cfc ; 5a s > C the final CTM treatment. 
TM%M&i~&B<7)WMb\*lffiltZ. However, it is effective also when treating like 
&ll^5B8K. 1 fc>^'#J"Cfc5o o£ the raw material at the time of manufacturing 

V%M(D&mx*W;Vk£i±tihmh CTM. ■ 

SV^fifiltt^tW^fflffljSSrJaif By in other words performing active clay 
wL"^^.^^ CTMT'^ffi treatment or combined use treatment with 
$!i03&&^i>"C#5^|lijScfrt)& activated carbon in the phase of a raw material, 
ffiKfcLT<ifcTW3!n?S><5o the number of times of purification in CTM can 

be reduced. 

It is very effective as indirect purification. 

[00231 [0023] 

Example 3 

Hlfi#Jlti:!fSCfc#jfe"?CTM& The result of having purified CTM by the 
ffil^LTI^$&^$cUS£g:&: method according to Example 1, having made 
PJ^Ufc^^^-ltc^Lfco the light-sensitive body, and having measured 

sensitivity was shown to Table -1 . 

[0024] [0024] 

[£2] [TABLE 2] 
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a - i 



wm 


C T M 


(lox • sec) 


3 - 1 


CHg 


1.2 2 


3-2 


Z)n h(oVch 2 c h 2 c h 2 -/5V n sZ 


0. 9 1 




CH 3 

X CH 3 


0. 8 9 


3-4 




1. 1 1 


3-5 




1. 2 4 



Example 



[0025] [0025] 
[^3] [TABLE 3] 
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3 - 6 



3 - 7 



C T M 



H 5 C 2\ r 
u r / 




C 1 



QJCH3 

5 : 2 >n<5>Th^o>n 



CH 



3 









(lox ■ sec) 


C 3 H 7 (n) 




12.50 


C 3 H 7 (n) 




X 2 H 5 


12.43 


C2H5 





Example 



Half exposure 
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mm] 



[SUBJECT of the Invention] 

MJtfa The purification method which gives the 
charge-transport material for 

electrophotographic sensitive bodies of the 
outstanding property is provided. 



[PROBLEM to be solved] 

W^Wi^&VsPf^^WMWt^M Charge-transport material is dissolved in an 
#?L. Z.fri\ci5 7k^l)*lMik%£X organic solvent, and. after water content adds 
T<£>?itt£ £ dL&Mz-XMMLtz and suspends in this the activated clay which is 
<DhMM~fZ> 0 1 weight% or less, it filters. 



[CLAIMS] 



im^mi] [CLAIM 1] 

1I^^K^^ftffl<£®#ttn2t A purification method of the charge-transport 
W^^WfeWi^M^ \ material for electrophotographic sensitive 
^f$£l37k^lfi4%iy.TGQ?£ bodies, in which the charge-transport material 
tik&±t$gfik£-&Z)^b : $:WW(.b for electrophotographic sensitive bodies is 

*MW$k~ dissolved in an organic solvent. 

This solution is contacted with an activated clay 
with a water content of 1 weight% or less. 



[f**ll2] 



[CLAIM 2] 
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A purification method of the charge-transport 
material for electrophotographic sensitive 
bodies, in which the charge-transport material 
for electrophotographic sensitive bodies is 
dissolved in an organic solvent. 
This solution is contacted with an activated clay 
with a water content of 1 weight% or less and 
the activated charcoal. 



[mwmrmteUW] [detailed description of the 

INVENTION] 



[0001] [0001] 

[mm<Dm^%8LWdW\ [TECHNICAL FIELD of the Invention] 

if%W^^^^M^%W^<O^M This invention relates to the method of purifying 

H^#f4(WTrCTMj^BS#1- the charge-transport material ("CTM" being 

5) &^Wii~ ; 5lj&^Mir&h(D called roughly below) of an electrophotographic 

Xfo& 0 sensitive body. 

[0002] [0002] 

m&<D&m [PRIOR ART] 

CTM£LTffl^5^Steit5V^ Purity with the expensive matter used as CTM 

&fr^$:&tl&(DX\ is required. 

^yA^S^ifffi^? Therefore, it purifies with various methods, such 

(D^fe\z.£ty^MLX^^btiX as washing by a solvent, a sublimation, and 

l^5o L/^l^ MfflL&XfotiltiiWL column treatment, and is used. 

^-M^^ti^^M^^i^U^t However, about the influence cannot 

LT^tt^^tbTV^ifi^TL necessarily say that the property is excellent as 

x.-f\ ^M^^S^Hi^W a charge-transport material of an 

^tLX(D^¥£lz.R&i-$,W^ electrophotographic sensitive body if it is a high 

o^XftfctiZtft W£tLTl^V^ purity, but affect the property as a 

^>& 5 #l\, charge-transport material of an impurity, there 

are many points of view which are not yet 
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clarified. 

[0003] [0003] 

[mm^M feLkok-fZWiM] [PROBLEM to be solved by the Invention] 

CTMOOffif^CQ— - oirLXSti There is a method of using an activated clay as 

fi±^ffiv^5*"fe^fc5 0 one of the purification methods of CTM. 

7 — 56365-£HdJ;tU4\ CTM&- According to Unexamined-Japanese-Patent No. 

W1$fg^t-l§$?U Z<Dj@m^ 7-56365, CTM is dissolved in an organic 

&&±%M7LXffiWLtc<D-lbM solvent, it is indicated by by filtering, after 

iUh'f&ZLhlz.&V), Wffi&i&ffi&b adding and stirring an activated clay in this 

LXCD&Vkiz.^titzCTMfc'&b solution that CTM excellent in the property as a 

ftS^^fEfc^tLTV^o ^-V>~% charge-transport material is obtained. 

jfe-CifSfiibifcCTMJi *5*3tf CTM purified by this method 

&3?itcftfe&7F-f1fi3ztcffiB:-F Although the property which was excellent in 

^#t><£>"Cfi&<> Hf^ttSrlp] general is shown, it is yet unsatisfying, 

±$-£5^«W s iI&ft/tV5o t^o furthermore, to improve a property is desired. 

X^WMlit^ ?3H£&± ; Srfflv v "CC Therefore, this invention tends to improve the 

TM&rffSH" 5;£'?'££c&&'t" ; 5- property of CTM obtained further by improving 

b1tZ£<0, #^;Jx6CTMGD#t£&r the method of purifying CTM using an activated 

JE^|pl±$*J:5t-f-5t)<Z)-C& clay. 



[0004] [0004] 

[RS£^&1"3;fc«>©#® J [MEANS to solve the Problem] 

*%^{i«J:tifi^ CTM£W1$?£ According to this invention, CTM is dissolved in 

m^mBZlt. ^(D$&m%*afc^ an organic solvent. 

^1MM%UT<D^^J^ ±t^ When water content contacts this solution with 

f&£"&Z>^blc£.K> s 4frfe<D$ititz the activated clay which is 1 weight% or less, 

CTM$r#-5^i:^"C#5o CTM which was excellent in the property can be 

obtained. 

[0005] [0005] 

[%W<DMM<D1&ffli} [EMBODIMENT of the Invention] 
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^^W^ov^Tl^^tfji^-fS If this invention is demonstrated in detail, 
ts *5SM"Cfi^7fc according to the method of 

&T£>i£te&±£JB^5J^ Unexamined-Japanese-Patent No. 7-56365, 

fl, I^MiJ^LT#^¥7-56365 CTM can be purified in principle except water 

-^-(-feicO^'&^t^oTCTMcD content using the activated clay which is 1 

^S^T5^<t^~C#5o W weight% or less in this invention. 

it, W^roti^fi ^"CfcS^;^ This invention can be used to any purification of 

W3\&$flRT$^ft<DlfaMfefc the electron-donating matter which is the 

tfcSt^ft^ttfeSo, v^T transportation carrier of the 

ti(DCTM(DWMl^hMRl'i~&^ electron-withdrawing matter and positive hole 

dr^"C#So CTMtLTffl V^bti which are an electronic transportation carrier of 

3S«3ltt^Sf<tLTfi, v?7 CTM. 

jcy=^y> N *^7h^ry^ N Tl^hy As electron-withdrawing matter used as CTM, 

5rJl/^ V tvirv Jl/^O^^kW; aromatic carbonyl compounds, such as a 

%;Vi$~}Vfcfe%t^\fb%iZ)o di-phenoquinone, a naphthoquinone, an 

^tcM^^-^^^oWtLXit, 4 anthraquinone, and fluorenone, are mentioned. 

jrl/i^^>i/^J\s(D{&\^(Dti l Moreover, as electron-donating matter, what 

fft £L<, $fc\z.ftlr fulfil lflIJ^_h has low ionization potential is desirable, the 

OM^W^&^^&itii^&tR compound which has an in the molecule one or 

3i"Cfc<5o lI^Jl^£W^<5f fc'a more nitrogen atom in particular is suitable. 

$)kLXlt s i?xf;i/j^S % is As a compound which has a nitrogen atom, the 

7 ^^-frT^J^ktiii f <D3$kT^J compound which tertiary amino groups, such as 

a diethylamino group and a diphenyl amino 

^M%\\L BiftfcK^v'Vffc group, connected with the aromatic ring, a 

"a^Ss l^tK7v ; >ftp'i^^ heterocyclic compound, a displacement 

ffi*£lfhti?)o IS^iifb'a $)tL hydrazone compound, a displacement 

Xlts jj/W^/—;!/, "f^K^/K hydrazine compound, etc. are mentioned. 

/K ir^r^V As a heterocyclic compound, carbazole, the 

— /K ^-^rf-v^Ty'— indole, a pyrazole, a pyrazoline, an oxazole, a 
A\ ^7V— A\ l^^v^^p pyrrole, oxadiazole, thiazole, the piperazine, 

^2xb£>i8-L{£?!t* WgiSlS^ etc. what the various substituent connected on 

L>tzh<D^ ^b^fi^^F^^ these rings, the thing which contains these ring 

Z%ib<Dl^W&&i£tfh<Dtl:}?& systems further in the molecule, etc. are 

^Ifhti&o mentioned. 

[0006] [0006] 
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The thing of the electron donating which 
contains a nitrogen atom in the molecule among 
such CTM is desirable. 

As an example of CTM used as the object of 
purification treatment of this invention, the 
compound of a description is mentioned, for 
example to the following reference. 

* Unexamined-Japanese-Patent Showa 
54-150128* Unexamined-Japanese-Patent No. 
54-150128 

* Patent Publication Showa 58-32372* 
Japanese Patent Publication No. 58-32372 

* Patent Publication Showa 58-198043* 
Unexamined-Japanese-Patent No. 58-198043 

* Patent Publication Showa 2-190864* 
Unexamined-Japanese-Patent No. 2-190864 



[0007] 

fr^cfrXfrtti/FMs N-Tfr 



[0007] 

In this invention, such CTM is dissolved in an 
organic solvent and treatment by an activated 
clay is provided. 

What is sufficient is just to dissolve CTM as an 
organic solvent. 

For example, each organic solvent of daily use, 
such as hydrocarbons, alcohol, ester, ether, 
aldehydes, ketones, an aromatic amine, a 
nitroaromatic, the aromatic halide, acid amides, 
alkyl sulfoxides, N-alkyl lactam, nitriles, and 
lactone, can be used. 

In addition, when the organic solvent contains 
water, it is desirable to dehydrate beforehand 
and to use. 

Concentration of CTM in an organic-solvent 
solution is desired. 
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Sf3ffis"C2b<5#\ ffiWBt-'Mkir However, if it is a thin solution, a throughput will 

ZbW&SA&lfettr ii^ increase. 

\tt~AQWk%W2L&9btLb\ Therefore, about 3 to 40 weight% is usually 

desirable. 

[0008] [0008] 

6 ±te"F-#>J&7K&!;SLT, The dehydration treatment of the activated clay 

1%7k^%llLik 0 /oUT kLtzt><D is carried out beforehand, what made water 
£rfflv^5 0 7r7 IK <£>Stt 6 ± content 1 weight% or less is used. 

7K^fiji^f410~15fiM%^ The water content of a commercial activated 

fgX'hV, i&7kft&b%fii'Z>'k(D clay is usually about 10 to 15 weight%. 

"Cb^"7K^5S4%WTi:^oT The low water-component item is called with the 

V^<5 0 ^tib(D^^.&± : t^(Dt. water content of 5 weight% or less. 

£fflV^TCTM<73ft®J2rtfo-tt> Even if it purifies CTM, using these activated 

-frtiffi ^ \c^^(DMtitcii<D^ claies as it is, what was excellent in the property 

&Z>Z.ki*-?%Z>&.3zi£ffc&1~ as it is can be obtained. 

^#t>GQ~Cte:&V\, U^<5(d, ^(D However, you should not yet carry out 

m^(7)?£146±£J&7kL-C-azk satisfactory. 

^lfiS%Ji/.T{c:L"TffiV , >5<^ However, if this commercial activated clay is 

£b(d!f#tt<ft[R]±L;/ t c 1 b<£>£T#5 dehydrated and it uses by making it the water 

Z.ttfX*%Z> 0 content of 1 weight% or less, the thing with 

improved a property can further be obtained. 

[0009] [0009] 

St£ &±{£<fc5#!;3{i> ±.$(DC After the treatment by an activated clay added 

TM&feffl I/O ^^WMWfeffl. and stirs an activated clay in the organic-solvent 

f^ttS±?r^nx., i%WLXWi% solution which is dissolving above-mentioned 

%£<&fi<k£ J &ti(DlbW.iltLxW} CTM and contacts both well, it is filtered, and it 

^-£#Bt1-tUi£V\ 7£t£B± should just separate both. 

roteffii&lJ^teR^IWfiffiS'C The amount used and the contact time of an 

IbZtiK iiftfi&iR t f , 0>CTMfc activated clay are desired. 

>^L10Ji4%jiirf£cD?E§ttfi±&r However, what is necessary is to usually add 

MX., 10#~2H#|8HS£SI#-t" the activated clay around 10 weight% to CTM in 

tU4*<£V\ Sfl^SUiii a solution, and just to stir 10 minutes to 2 an 

iatti££> 20 ~ 6 OtSS-Cff? about hour. 

#\ HffM^bfi'ct^iftV^SSXfi Contact treatment is performed at about 20 - 60 



8/15/2003 



8/15 



(C) DERWENT 



DERWENT 



<fc9(£v^fijS^fr5^£fc"(?#5o degrees C near normal temperature. 

&3o N fi§f£&±tc: c fc£MJlfiK However, if desired, it can also carry out at 

^L"CtToTt>J:v\ — higher temperature or lower temperature. 

<DSttS±£rffl^Tl[H]©&!;3 In addition, it may perform treatment by an 

"CBffS(D«RFtt©CTMS:#5^t activated clay repeatedly. 

fgi^J;!^ 4>£tf)Ert£&± Rather than aiming at obtaining CTM of a 

Srffiv^"C^EDiSSrRfti"S^'i s $f desired property by one treatment using a lot of 

£Lt ^Z-bi) 1 ^ \ activated claies generally 

It is more desirable to repeat treatment using a 
a small amount of activated clay. 

[0010] [0010] 

jfZfeVR(DU ^LV^— ffi^^te, In addition to treatment by an activated clay, 

S14S±tct5^a{^AP^LTj t £ treatment by the activated charcoal is 
tt^^ctSMSSrtT^o wft performed in one desirable aspect of this 

ItItl'fc#tl©CTM^#5r invention. 

tas-e#5o Ste^SfSSftS CTM of a property which was further excellent 

±t£<fc5&3©Hft^v v 'f *L"CfT by this can be obtained. 

oTt>cfc<, S±^Si:?S't4 Activated carbon treatment may be performed 

^&S££ix1SLTfc<J;V\ > ffH4 by any before and after treatment by an 

^M3t>20~60°C31S<£>fi^ activated clay, and may repeat active clay 

-C10^~2f^rasaE8li^-ftifJ treatment and activated carbon treatment. 

«fcV\, f£ttfi±^aS:fefeCTM What is sufficient is just to also stir activated 

©W^Sfftfcd^tex fllfii^ft^ carbon treatment 10 minutes to 2 an about hour 

^<7>$sAn&if\ ^ffl<7)3i:i:<£>¥ at the temperature of about 20- 60 degrees C. 

S^CTM£i&H3£-frT¥BI"t" From the organic solution of CTM which passed 

6 0 through active clay treatment, with proper 

means in ordinary use, concentration, addition 
of a poor solvent, etc. crystallize CTM and are 
isolated. 

[0011] [0011] 

IWfcftW [EXAMPLES] 

KT, MMMl^X^^m^^ Hereafter, an Example still more specifically 

^r^^^l^PJ-f^^, #35 WW: demonstrates this invention. 
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^(D^^^^x.t^^R'OUTO However, this invention is not limited by the 
HJteW£±oTPSAE:£ti/£ 1 i><£>"C following Examples unless the summary is 
fifcv\, Stt 6±c0"^7k* exceeded. 

?S'f46±Xo g&rlOh— ;v s 1 In addition, water content of. an activated clay, 
05t;taH6#£ftfc&ffii£j!ft«* after maintaining activated-clay X 0 g for 12 
\z.l2V$HRVkftl,1t<Dlb*7 t i'tr hours to ten torr and the 
— rt"Ci*n£PLfc<!:#<7)ltitXi drying-under-reduced-pressure in a plane which 
g/^^K ^^^^ttjL/Co 105 degrees C maintained, from weight 

when cooling within a desiccator, it computed 

by following Formula. 

[0012] [0012] 

mi] [EQUATION 1] 



(X 0 -X! ) 

XI 0 0 (96) 

Xo 

Water content=... 



[0013] 

1 - tV^/i^tf^T/Vx tK£ 

-/VtK^/^MtllOOg^, 6 

^tl^Stt^3g^P^T30 
60t:-C«^Lfco MiibT 

8Mft%^^tta±iogM^ 
-c, 6otj-e3o#ras#ut©-fc> 



[0013] 

Example 1 

100g of 1-pyrene carboxy aldehyde -N,N- 
diphenyl hydrazone crude substances which 
were made to carry out the condensate of 
1-pyrene carboxy aldehyde and the 
N,N-diphenyl hydrazine, and obtained them is 
dissolved in toluene 200 ml at 60 degrees C. 
3g of activated charcoal was added to this, and 
it stirred at 60 degrees C for 30 minutes. 
It filtered, and except for the activated charcoal, 
10g of activated claies of 0.8 weight% of water 
content was added to the filtrate, and it filtered, 
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Jti&Lfco -Offittj^^lS^^ after stirring for 30 minutes at 60 degrees C. 
Sf££±^3£tM0$l l 9iixL After repeating this activated carbon treatment 
fc^, ^LSfRM^y — /u£r#n and active clay treatment once again, methanol 
X., ^m^^flH^tCo 3ti§LT was added to the processing solution and 
^pSSrSi#b^ ^SLTtKyyV crystallization was precipitated. 
fan- ^!WffKp p p85g^:#/Co ^© It filtered and crystallization was acquired, it 
tKyyV^^^TOMi^^TE dried and 85g of refined materials of a 
l:^t/KW-#^-fflH hydrazone compound was obtained. 

Polycarbonate resin shown to this hydrazone . 

compound 70 weight parts and following 

[0014] [0014] 

Utl] [FORMULA 1] 




CH 3 



[0015] 

On the charge generating layer which formed 
on the base the applied liquid which dissolved in 
900 weight-parts of tetrahydrofuran, and 
obtained these 100 weight-parts by application, 
it dried, it applied so that film thickness might be 
set to 1 7 micrometer, and the qharge 
transferring layer was formed. 
In addition, that which vapor-deposited 
aluminium was used for the polyester film with a 
thickness of 100 micrometer as a base. 
Moreover, it applied and the charge generating 
layer formed 1.0 weight-parts of naphthalic-acid 



[0015] 

100SS£P2rxh^fcKn7^90 

its rtm^xm^ti^i-y 
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f fc^XllttSL ^pp^S tr^/v group bisazo pigments expressed with following 
y^y— /v# 6000)0. 5lii£|$ Structural formula, and the dispersion which 
30fii^P<D4—^h :3 ev / -4 performed dispersed-particle-ized treatment 
—tt}V<l/9 W-2(HSKfc¥ and obtained 0.5 weight-parts 
ttSU) ^-e^f^^iT-fbMa^r (Denki-Kagaku-Kogyo company make, 
ffot#M^,t7^i brand-name polyvinyl butyral #6000) of 
^t^ryii^f^O. 21g/m 2 t polyvinyl butyral in,30-weight-part 4-methoxy- 
&5<fc9^i!^LTffMLfco 4-methyl pentanone -2 (made by Mitsubishi 

Chemical Corp.) so that a naphthalic-acid group 
bisazo pigment might constitute 0.21 g /m 2 . 

[0016] [0016] 

U£2] [FORMULA 2] 




[0017] [0017] 

ZCDXolzLXM&LfcmifeftW. Thus, the place which measured the 

M<^I§7tJi£^1~5ilT'¥Kil initial-stage electric potential, the half exposure, 

Tfcft^o^, ^v^l&WMAkV) 1 ®) and the residual electric potential immediately 

J$fE£u ^r^M^ftMRWM^M after a corona discharge about the 

^tti^ffc, 7 electrophotographic sensitive body which has 

88V, 0. 781ux-sec&TJ ? 5V , T:fo the photosensitive layer of the manufactured 

o/c 0 ^efc, ^®K^Sfi^;)tf£ functional discrete type, it was respectively 

&$nWrX-4. 8kV(7)^p^-^fl; 788V and 5V and 0.78 lux*sec. 

^cWl^flt^i^ 2fev^"Cfife)fc"C In addition, half exposure charges a 
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R3feU ^ffi*&a J 500Vi&»S>25 light-sensitive body by a -4.8kV corona 

0V-£.~QWL^.-fZ)(D\zMirZ>1iJt discharge in a dark place. 

A&M'fe1r%~bl<z£.<0>klt>tz o Subsequently, it exposed by white light and 

found by measuring the exposure amount taken 
for surface potential to attenuate from 500V to 
250V. 



[0018] 

v^^fi, mmmit±<mm 

mmt, %tl%tl731V, 0. 971 
ux- secRX$95VX*hitc 0 



[0018] 

Comparative Example 1 

In Example 1 , the electrophotographic sensitive 
body was manufactured completely like 
Example 1 except having used 13.5 weight% 
of water content as an activated clay. 
The initial-stage electric potentials, the half 
exposure, and the residual electric potentials 
immediately after the corona discharge of this 
thing were 731V and 95V and 0.97 lux*sec, 
respectively. 



[0019] 

m 1 1±< ^iiatt^?!! 

749V N 0. SSlux-sec&tJ^eV 

xh^tc 0 



[0019] 

Comparative Example 2 

In Example 1 , the electrophotographic sensitive 

body was manufactured completely like 

Example 1 except having used the low 

water-component item (water content of 5 

weight% or less) commercial as an activated 

clay. 

The initial-stage electric potentials, the half 
exposure, and the residual electric potentials 
immediately after the corona discharge of this 
thing were 749V and 66V and 0.85 lux*sec, 
respectively. 



[0020] 

»0>J2~6 

mi^^^x, l-tVy# 



[0020] 

Example 2-6 

In Example 1 , the electrophotographic sensitive 
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body was manufactured completely like 
Example 1 except having used the compound 
of Table 1 instead of 1-pyrene carboxy aldehyde 
-N,N- diphenyl hydrazone. 
The initial-stage electric potential, the half 
exposure, and the residual electric potential 
immediately after the corona discharge of this 
electrophotographic sensitive body are shown 
to Table 1. 



[0021] 

mi] 



[0021] 
[TABLE 1] 



s - i 





CTM 


(V) 


(lux • sec) 


(V) 


2 




7 0 5 


1. 2 6 


6 6 


3 




7 0 4 


0. 9 3 


3 6 


4 


CH, 

CH 3 


7 0 9 


0. 9 1 


S 1 


5 




7 0 8 


1. 1 4 


5 5 


6 




7 4 0 


1. 2 6 


6 9 



Example; Initial-stage electric potential; Half exposure; Residual electric potential 
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[] [SUBJECT of the Invention] 

MfrifclfcfeonT^M^ytfc The purification method which gives the 
fflttM^W^rSr-^SffS^ charge-transport material for 

)&£r$l'(ft1" ; 5o electrophotographic sensitive bodies of 

outstanding characteristics is provided. 



tox.XmM£^tc<Dh JIS K3 
iEdS90KPa£A±Xfi*{-*tt5 



[PROBLEM to be solved] 

Charge-transport material is melted in an 
organic solvent, after making the obtained 
solution add and suspend an activated clay, the 
value in the isopropyl alcohol of the bubble point 
specified to JISK3832 filters using the 
membrane filter of 90 or more (or the value in 
water 240 or more KPa) KPa. 



[4*ffffl#©*&|ffl] 



[CLAIMS] 



[CLAIM 1] 

A method, in which in the purification method of 
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the charge-transport material for 
electrophotographic sensitive bodies filtered 
after melting the charge-transport material for 
electrophotographic sensitive bodies in an 
organic solvent and contacting this solution with 
an activated clay, the value in the isopropyl 
alcohol of the bubble point specified to 
JISK3832 performs filtration using the 
membrane filter of 90 or more (or the value in 
water 240 or more KPa) KPa. 



[ff*Jl2] 

i!£jIS K3832M£-f5^ 
(±7K^jo{tSfil:^240KPaJ^± 

(D*yy*Tyyj^?S:^Xft 



[CLAIM 2] 

A method, in which in the purification method of 
the charge-transport material for 
electrophotographic sensitive bodies which 
performs treatment filtered after making it 
contact with the treatment and activated carbon 
which are filtered after melting in an organic 
solvent and making this solution contact the 
charge-transport material for 

electrophotographic sensitive bodies with an 
activated clay, the value in the isopropyl alcohol 
of the bubble point specified to JISK3832 
performs each filtration using the membrane 
filter of 90 or more (or the value in water 240 or 
more KPa) KPa. 



[DETAILED DESCRIPTION 
INVENTION] 



of 



the 



[0001] 



[0001] 



[%W (Dmi-&8LWs [TECHNICAL FIELD of the Invention] 

#^^{2itT-¥Kl!&;)fc#Wfll^ This invention relates to the method of purifying 
$mi£tff4(WTrCTMj(tR&;jft-t- the charge-transport material ("CTM" being 
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5) &%nW:~t~Z)jj'&:^W\i~Z>'k <D called roughly below) of an electrophotographic 
"CfoSo sensitive body. 



[0002] 



[0002] 



[PRIOR ART] 

Purity with the expensive matter used as CTM 
is required. 

Therefore, solvent washing, a sublimation, 
column treatment, etc. are purified with various 
methods, and it is used as a high-purity item. 
However, about the influence cannot 
necessarily say that characteristics are 
excellent as a charge-transport material of an 
electrophotographic sensitive body if it is a high 
purity, but affect the characteristics as a 
charge-transport material of minute impurities, 
there are many points of view which are not yet 
clarified. 



[0003] 

7-56365-§-C:«k*U£ % CTM?: 

tt e ±*to±xmwLtc ohm 

fetrffiM tfcCTM « *j jo tf ft 



[0003] 

[PROBLEM to be solved by the Invention] 

There is a method of using an activated clay as 
one of the purification methods of CTM. 
According to Unexamined-Japanese-Patent No. 
7-56365, CTM is melted in an organic solvent, it 
is indicated by filtering, after adding and stirring 
an activated clay in this solution that CTM 
excellent in the characteristics as a 
charge-transport material is obtained. 
Although CTM purified by this method shows 
the characteristics which were excellent in 
general, satisfactory should not yet be carried 
out and to improve characteristics further is 
desired. 
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TMSr*S®ii"S^j£S:3JcS"t"Sw Therefore, this invention tends to improve the 

tick*), #kft5CTM<Z)$M4£: characteristics of CTM obtained further by 

Ht-ft improving the method of purifying CTM using an 

<5 Q activated clay. 

[0004] [0004] 



!Mt5fcft©^t] [MEANS to solve the Problem] 

^^KKcfctiti* CTM^W^^ According to this invention, CTM is melted in an 

m^MM^, r<Dj§i£§rJ£t£e organic solvent. 

±b&M£^tc<D'hW}lik'tZ)iz%& On the occasion of filtering, after contacting this 

U itiESjIS K3832{£&3:1~ solution with an activated clay, when the value 

^/^/^^yh^yyu^/UT in the isopropyl alcohol of the bubble point 

/Vn— yv{^i3JtSffi* s 90KPa^ specified to JISK3832 performs filtration using 

±XfizM-:fcit3ffi/^240KPa the membrane filter of 90 or more (or the value 

Sk±(D^>zfy>y^/^ — ^:^ in water 240 or more KPa) KPa, CTM which 

^^XffoZbfcXty^ #H=WfiEtLfc was excellent in characteristics can be 

CTM£#Sr^-e#3 0 obtained. 

[0005] [0005] 

[%W<DM1fo<OJ&1&] [EMBODIMENT of the Invention] 

^^^^oV^TP/^^IS,^i"5 When this invention is demonstrated in detail, 

^^K"CftS*0fSO*t^t"t" any of the electron-withdrawing matter which is 

SCTMfi, M^^$mx£&f$~?fo an electronic transportation support, and the 

611^3£3lf£#)H\ &t>*IE?L<7) electron-donating matter which is the 

fiiiIfi#^fc5flE^W^f£^St transportation support of a positive hole are 

OV^i* ti'CfeoTtckV^o CTMt sufficient as CTM made into the object of 

LTffiV^ST*® ^Ittfeff^LT purification treatment by this invention, 

fi, v^zr./^/^, ^:7h3f/>\ As electron-withdrawing matter used as CTM, 

Tyhy^-y>, 7jv$r\/;z/£$<D aromatic carbonyl compounds, such as a 

/Wt^ o^^^^'f di-phenoquinone, a naphthoquinone, an 

hti&o ^fz.M^^^^^WtL anthraquinone, and fluorenone, are mentioned. 

"Oi> 4^l/iktf'Tl/i/-Y/i'<Dj!fk Moreover, as electron-donating matter, what 

1^<7)/5W £L<^ tifcfcft^jftiz. has low ionization potential is desirable, the 

'M.MW^^^^f^bit'u^t^WM compound which has a nitrogen atom in the 
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molecule in particular is suitable. 
As such a compound, the compound which 
tertiary amino groups, such as a diethylamino 
group and a diphenyl amino group, connected 
with the aromatic ring, a heterocyclic 
compound, a displacement hydrazone 
compound, a displacement hydrazine 
compound, etc. are mentioned. 
Moreover, as a heterocyclic compound, 
carbazole, indole, a pyrazole, a pyrazoline, an 
oxazole, a pyrrole, oxadiazole, a thiazole, 
piperazine, etc. what the various substituent 
connected on these rings, the thing which 
contains these ring systems further in the 
molecule, etc. are mentioned. 



[0006] 

#MIBg56-123544 
JRfMB854- 150128 

^#^0g52 — 4188 
4#£rBS58-32372 

# 4 5 - 5 5 5 
#f!Bg58-198043 

# ^ Bg 5 5 - 4 2 3 8 0 
#1^2-190864 



[0006] 

The thing of the electron donating which 
contains a nitrogen atom in the molecule among 
such CTM is desirable. 

As an example of CTM used as the object of 
purification treatment of this invention, a 
description is mentioned, for example to the 
following reference. 

Unexamined-Japanese-Patent Showa 
54-150128 Unexamined-Japanese-Patent No. 
54-150128 

58 to Patent Publication Showa32372 Japanese 
Patent Publication No. 58-32372 
Patent Publication Showa 58-1 98043 
Unexamined-Japanese-Patent No. 58-198043 
Patent Publication Showa 2-190864 
Unexamined-Japanese-Patent No. 2-190864 



[0007] [0007] 

^z&VMXIit, rttb^CTM^r^ In this invention, such CTM is melted in an 
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organic solvent and treatment by an activated 
clay is provided. 

The desired things which may melt CTM as an 
organic solvent can be used, for example, each 
organic solvent in ordinary use can use 
hydrocarbons, alcohol, ester, ether, aldehydes, 
ketones, an aromatic amine, a nitroaromatic, 
aromatic halide, acid amides, alkyl sulfoxides, 
N- alkyl lactam, nitriles, and lactones. 
Concentration of CTM in an organic solvent is 
desired. 

However, if it is a thin solution, a throughput will 
increase, and since there is also no advantage 
accompanied to it, about 3 to 40 weight% is 
usually desirable. 



[0008]CTM<7>^| 

an*., io#~2i$rag£«#-t- 
i£©2o~6o < cM-c<tv^*s % m 

[0009] 



[0008] 

As for a contact with the organic-solvent 
solution of CTM, and an activated clay, it is 
desirable to add and stir an activated clay in a 
solution and to change into a suspension state. 
The amount used and the contact time of an 
activated clay are desired. 
However, what is necessary is to usually add 
the activated clay around 10 weight% to CTM in 
a solution, and just to stir 10 minutes to 2 an 
about hour. 

The temperature of a solution is good at about 

20 - 60 degrees C near normal temperature. 

However, if desired, it can also carry out at still 

higher temperature or low temperature. 

In addition, it may perform treatment by an 

activated clay repeatedly. 

[0009] 
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fStt S ±£AP;iT!l^£' ; fr/c<7) Generally, rather than aiming at obtaining CTM 

ViiiiiL, ffi^l^Stl^iOfi? of desired characteristics by one treatment 

ttfi±SrJPx.T^^$i^:2)r<?r^ using a lot of activated claies, it is more 

KHi*5;fe , 3& s £F*LV\ ) ft:}3, ± desirable to repeat to filter, after adding and 

^(DX.o^MMtM^t^R^'t suspending a small amount of activated clay, 

&Wou- f-J3^ JI^<Z>itiE£rJ:1!E and to make a filtrate add and suspend a small 

<D^ls77l/74JV#~-$:fR\i^Xff amount of activated clay again. 

&^\z.&ft&^kfe$L<D7 In addition, in repeating a suspension and 

-f/v^ — ^^v^TtToTfccfct^o filtration as mentioned above, as long as it 

*ISM"Cf±SttS±iCTM<Z)^r performs the last filtration using the 

WfeMMifct(DftM&, JIS K3 above-mentioned membrane filter, it may 

832(c:^ 1 ^$tb5/^^ r ;v^^h perform intermediate filtration using another 

<D4)/-?u\fjVTAs^—MZ.'&\1r filter. 

5{lt^90KPaJ^±Xfi7k^Soft The value in the isopropyl alcohol of the bubble 

3fig^240KPa^±oy^7^ point to which it is specified JISK3832 performs 

74/v$— ^r^V^Ttf Do a separation with an activated clay and the 

organic-solvent solution of CTM using the 
membrane filter of 90 or more (or the value in 
water 240 or more KPa) KPa in this invention. 

[00101 [0010] 

#¥&$]\z.is\/ ^X±M(Oy^^— If the above-mentioned filter is used in this 

^fflV^ifpT^ffitbfe^tt^Wi" invention, it is unknown why CTM which has 

&CTMfi^htL%(DMiJf$MX outstanding characteristics is obtained. 

fofttK ^Stt fl ±%l5£>^W t P(D However, it is thought that it contributes that the 

^i^^f^^d^U^^X^^fi solid impurities in a solution including an 

&Zkffi 1! £r J 3'L>X\/^Z>h£>b%Z-b activated clay are removed to a limit. 

fri&o ftfr^t^JfewSfi 6± That is, when it is filtration, solid substances, 

&3;5 s i&TL&}iJ£^^#^tt such as an activated clay, carry out the trace 

OCTMSr-^-X-/cC^ofcOf±, M amount eye leakage of not having given CTM of 

i!ikOffifc1£&&±tj:¥<D^j&$} the characteristics which the conventional 

^^iSMHLT, f£tt£±M active clay treatment should not necessarily 

S^^^^^^^^^f %>(D%: satisfy, and it is considered to have obstructed 

PlS r LTV^ct>(Dir%x.bti5o - that active clay treatment expressed an original 

tilZ-ttL^mWXte, ;*rfflsi&4 effect. 

^hco-f y^ntVi^T/u^— On the other hand, since it will filter in this 
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invention by the membrane filter of the detailed 
hole diameter of 90 or more (they are 240 or 
more KPa if it is similarly a value in water) KPa 
if it is a value in the isopropyl alcohol of a 
bubble point, a solid substance is removed to a 
limit, it is thought that the bad influence of the 
solid substance accompanied to active clay 
treatment can be avoided. 



[0011] 

x.xm&$tK&Z>%im&ft5 0 - 
jK*«lc:f£i4^SriPx., 20-6 

\z&z>jiim<Dm&kmc<s jis 

*3ft5i[* s 90KPa^±Xf±7K^ 
i3#5#ta$240KPaW±<Z>^:/ 



[0011] 

In addition to treatment by the above-mentioned 
activated clay, treatment by activated carbon is 
performed in one desirable aspect of this 
invention. 

CTM of characteristics which was further 
excellent by this can be obtained. 
Treatment by activated carbon may be 
performed by any before and after treatment by 
an activated clay, and treatment by an activated 
clay and treatment by activated carbon may be 
repeated. 

What is sufficient is just to filter, after treatment 
by activated carbon also adds activated carbon 
to the organic-solvent solution of CTM and stirs 
it 10 minutes to 2 an about hour at the 
temperature of about 20 - 60 degrees C. 
The value in the isopropyl alcohol of the bubble 
point similarly specified to JISK3832 as the 
case of treatment by an activated clay also 
performs the filtration in this case using the 
membrane filter of 90 or more (or the value in 
water 240 or more KPa) KPa. 
That is, after contacting the organic-solvent 
solution of CTM with activated carbon, the 
filtrate filtered and obtained is used for to active 
clay treatment, when providing crystallization 
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>fc$&$tf!£b<D%a&lzJ:frit£^ g treatment, as for the activated carbon in a 

£ ±tffittj^i(i-?:ti-€ ? tt¥ filtrate, removing to a trace is desirable. 

3S"Cfflv^5^<#T?fe*9^ Pf#£0f According to the present inventors's findings, 

fflLfc<Z)"Cfi#ttWfitifcCTM you should use an activated clay and activated 

fi#bti^V\ LfrLffitikiftitlM carbon independently, respectively. 

-^ttfi±MffiXfi^ttfi±^ If both were used together, CTM which was 

3 — Stti^^3<t)iH&tT5i\ ^ excellent in characteristics is not obtained. 

ti?ti<D&M1£tt^lrt&htite However, if it carries out to 

V^^7t^t4(Z)CTM^#bti activated-carbon-treatment-active clay 

3 Q ffit£fi±f-±£^3£iSfcC treatment or active clay-treatment-activated 

TM(D^mM%^&fr{blZ, carbon treatment, and order, outstanding CTM 

^^^^(D^ijnfti^ fTffl£>iil of characteristics which is not obtained only by 

'&<D^MkT*CTM%£ktii&l£Xl¥> each treatment will be obtained. 

lii~<5o From the organic-solvent solution of CTM which 

passed through treatment by an activated clay, 
with proper means in ordinary use, 
concentration, addition of a poor solvent, etc. 
crystallize CTM and are isolated. 

[0012] [0012] 

IMMW] [EXAMPLES] 

^Mlfaffl^kty^^VH&lE An Example still more specifically demonstrates 

teMct$^Mty\i-&fr\ *M this invention below. 

{i^^g^Sx/cCV^g^ However, this invention is not limited to the 

(DMMffl^Rfc&fri&htD^ltte following Examples, unless the summary is 

V\ exceeded. 

MMffll Example 1 

l-^Uiy^/^^^T/^'fhVt 100g of 1-pyrene carboxy aldehyde -N,N- 

N, N — i/y^^si'tFyi/'ykO diphenyl hydrazone crude substances which 

Si^p $3"C$>51 — tVy^;i/#^r are a condensate of 1-pyrene carboxy aldehyde 

v'T/^rtK-N, N— v^jn^/v and a N,N-diphenyl hydrazine was added to 

tKyyVft®i^l00g$:60 o C^h 60-degree C toluene 200 ml, and it was made to 

/i/^^200mH^Px.rSf*$* melt. 

tc 0 Z(DMffli\^ TIHO)llii7 : "Cffi Treatment according treatment by activated 

tt^-£5^3£2[IJ<tS'|46± carbon to 2 times and an activated clay was 
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performed twice to this solution in the following 
order. 

Treatment by activated carbon is performed by 
adding 3g of commercial activated carbon, and 
stirring for 30 minutes at 60 degrees C, 
treatment by an activated clay was performed 
by adding 10g of commercial activated claies, 
and stirring for 30 minutes at 60 degrees C. 



[0013] 

»ia(No. l)->ffitte±tiS 

j:5M->m(no. 3)->st£ 

fi±^ck5^a^ii(No. 4) 



[0013] 

Treatment by the treatment -> filtration (No. 3) 
-> activated clay by the treatment -> filtration 
(No. 2) -> activated carbon by the treatment -> 
filtration (No. 1) -> activated clay by CTM 
solution -> activated carbon -> filtration (No. 4) 
Methanol is added to the solution which passed 
through this treatment, and crystallization is 
precipitated. 

Hydrazone compound 85 g purified by filtering 
and drying this was obtained. 
This hydrazone compound 70 weight parts and 
100 weight-parts of polycarbonate resin of the 
following structure were melted in 900 
weight-parts of tetrahydrofuran, and the applied 
liquid for charge transferring layers was 
prepared. 



[0014] 



[0014] 



HfcU 



[FORMULA 1] 
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[0015] [0015] 

%U^TB<DW&<D*j-7?/\<'M^ Independently, 1.0 weight-parts of 

\?XT*/Mm. 0jriS5£\ zKU naphthalic-acid group bisazo pigments of the 

t^/K/^y— /WH^ffc^lH following structure and 0.5 weight-parts 

tfcSKL /KUtf — yi^^^y ^-/v # 60 (Denki-Kagaku-Kogyo company make, polyvinyl 

00)0. 5MfiS|S££\ 30jHk£R butyral #6000) of polyvinyl butyral were added 

(DA — ^h*ci/—A — ^ s f-}\''<l/# to the 30-weight-part 4-methoxy- 4-methyl 

y^-2(H^k^tt®i){^Px., pentanone -2 (made by Mitsubishi Chemical 

ftl&W&fc^MXsXWffi^&M Corp.), dispersion particulation treatment was 

ffloMW^WtW&MML'tCo carried out, and the pigment dispersion for 

charge generating layers was prepared. 

[0016] [0016] 

Ut2] [FORMULA 2] 




[0017] [0017] 

£100 a* m(D7$V oi^y" ;vy y Let the film which vapor-deposited aluminium to 

/VM^T^^^M^^tz^y^ the polyester film with a thickness of 100 

/^A^rS^^L, r.^t(^±f£'Ci^ micrometer be a base, the pigment dispersion 

W^tiM.W^WW.^:fLWik(DM. prepared above to this was applied so that the 
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pigment adhesion amount of after drying might 
constitute 0.21 g /m 2 , and the charge 
generating layer was formed. 
On this charge generating layer, the applied 
liquid for charge transferring layers prepared 
above was applied so that the dry thickness 
might be set to 17 micrometer, and the 
photosensitive layer was formed. 
Thus, about the electrophotographic sensitive 
body of the manufactured functional discrete 
type, the relationship with the material used for 
the characteristics and filtration was 
considered. 

A result is shown to Table -1 . 
In addition, a reduction-by-half exposure 
charges a light-sensitive body by a -4.8kV 
corona discharge in a dark place. 
Subsequently, it exposed by white light and 
calculated by measuring the exposure taken for 
surface potential to attenuate from 500V to 
250V. 



[0018] 



[0018] 



[m] [TABLE 1] 



m - i 





fit S # « 




Hi 1 








(v) 


Qux • sec) 


(V) 


1 


A 


A 


A 


A 


8 2 0 


a 6 2 


3 


2 


B. 


B 


B 


B 


8 2 1 


a 6 8 


3 2 


3 


B 


B 


B 


A 


8 0 9 


a 7 9 


2 4 



Filtration material The physical property of an electrophotographic sensitive body 

The initial-stage electric potential (V) immediately after a corona 
discharge; Reduction-by-half exposure (Lux-sec); Residual 



8/14/2003 



14/17 



(C) DERWENT 



JP11-76763-A THOMSON 

OERWENT 

electric-potential (v) 



[0019] 

tttMs T020A047A) 

B:JIS P3801(C^O^4ffl 

its ft&0>ttifi7£tt&91KPa<0 

£ Is] cDiti® Srr. tf> 7wvv* - X°ft 



[0019] 

A: The membrane filter whose bubble points in 

isopropyl alcohol are 91 KPa(s) (the Advantech 

Co., Ltd. make, T020A047A) 

B: Quantitative-filter-paper 5 sort C specified to 

JISP3801 

Although the bubble point in isopropyl alcohol 
filtered by the membrane filter of 91KPa(s) 
rather than having filtered as evident from Table 
1 through the filter paper of five sort C which is a 
filter paper for minuteness precipitation filtration, 
a direction gives a powerful electrophotographic 
sensitive body. 

Moreover, although this filter performed filtration 
at each time rather than having performed only 
the last filtration by the membrane filter of 
91KPa(s), a direction gives a powerful 
electrophotographic sensitive body. 



[0020] 

Hife#!J2~6 

T020A047A£ffl^T : fTofc 0 



[0020] 

Example 2-6 

CTM of the following table -2 was purified 
according to the method of Example 1 . 
Filtration was altogether performed using T020 
A047A by Advantech Co., Ltd. 
An electrophotographic sensitive body is 
manufactured like Example 1 using obtained 
CTM, the characteristics were evaluated. 
A result is shown to Table -2. 
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[0021] 
[TABLE 2] 



a - 2 





CTM 


(V) 


(Lux • sec) 


(V) 


2 




7 1 3 


t. 2 2 


6 8 


3 


<c£ <o> 


7 0 g 


0. 9 1 


3 2 


4 


CHg 
\ 


7 1 2 


0. 8 9 


2 8 


5 




7 1 8 


I 1 1 


5 2 


6 


H5C2 @> 

¥ ' ® 


7 4 8 


1. 2 4 


6 6 



Example 



Initial-stage electric-potential (v); Reduction-by-half exposure 
(Lux-sec); Residual electric-potential (v) 
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